Consider the two parameter modified ratio estimators for the estimation of finite population mean using the skewness, kurtosis and correlation coefficient of two auxiliary variables. The efficiencies of the proposed modified ratio estimators are assessed with that of the simple random sampling without replacement (SRSWOR) sample mean and some of the existing ratio estimators in terms of mean squared errors. The entire above is explained with the help of certain natural populations available in the literature.
Introduction
In survey sampling, consider the problem of estimating the population mean identifiable units, where the value Yi is measured on Ui, i = 1,2,3,…,N. Normally the population mean is estimated by the sample mean obtained from a random sample of size n drawn by simple random sampling without replacement (SRSWOR) from a finite population, when there is no auxiliary information available. Suppose that there is an auxiliary variable X available that is positively correlated with a study variable Y, in this case, either a ratio estimator or linear regression estimator may be used to improve the efficiency of the SRSWOR TWO PARAMETER MODIFIED RATIO ESTIMATORS 200 sample mean under certain conditions (see, Cochran (1977) and Murthy (1967) for example). Further improvements can be achieved on the ratio estimator by using known parameters such as skewness, kurtosis, quartiles and coefficient of variation of the auxiliary variable; the resulting estimators are called modified ratio estimators. For further details on the modified ratio estimators, readers are referred to Cingi (2004, 2009 ), Tailor (2003, 2005) , , Sisodia and Dwivedi (1981) , Subramani (2013) , Kumarapandiyan (2012a, b, c, 2013) , Upadhyaya and Singh (1999) , and Yan and Tian (2010) . If two auxiliary variables exist, then several modified ratio estimators have been proposed by linking together ratio estimators, product estimators and regression estimators in order to obtain more efficient estimators. For more detailed discussion about ratio estimators and their modifications using two auxiliary variables readers are referred to: Abu-Dayyeh et al. (2003) , Bandyopadhyay (1980) , Cochran (1940) , Cingi (2004, 2005) , Khare et al. (2013) , Murthy (1967) , Naik and Gupta (1991) , Olkin (1958) , Perri (2004 Perri ( , 2007 , Rao and Mudholkar (1967) , Raj (1965) , Sahoo and Swain (1980) , , Singh (1965 Singh ( , 1967 , Tailor (2003, 2005) , Srivenkataramana (1980) , Srivenkataramana and Tracy (1981) , Tailor et al. (2011) , and Tracy et al. (1996) .
Existing Estimators with and without auxiliary variables
If (y1,y2,…,yn) is a random sample of size n drawn from a population of size N using SRSWOR, then the population mean Y can be estimated by the sample (
The ratio estimator for estimating the population mean Y of the study variable Y is defined as ˆŷ
The mean squared error of the ratio estimator ˆR Y to the first degree of approximation is:
Singh (2003) suggested a ratio estimator with two auxiliary variables for estimating a population mean:
The mean squared error of 1 Y to the first order of approximation is: Singh and Tailor (2005) suggested the following modified ratio cum product estimator with known correlation coefficient between auxiliary variables: 1 2 1 2 1 2 1 2 12 2 12
The mean squared error of 2 Y to the first order of approximation is:
where 1   1  1  2  2  1 2  1 2   1  2  2  1 2  1 2   ** 12  12  12 , , , and  is the coefficient of correlation between X1 and X2. Kadilar and Cingi (2005) proposed a new ratio estimator using two auxiliary variables as: 
The mean squared error of 3 Y to the first order of approximation is: 
Perri (2007) suggested some modified ratio cum product estimators using two auxiliary variables for estimating the population mean: 2  1  1  2  1  2  4  5  6  1  2  1  2  2  1, and ,ˆˆt 1  1  1  1  1  2  2  2  2  2ŵ here ( ) and
The mean squared errors of 4 5 6ˆ, , Y Y Y to the first order of approximation are: This article is concerned with estimating the population mean of a study variable Y by two parameter modified ratio estimators with known correlation coefficient, skewness and kurtosis of two auxiliary variables X1 and X2.
Proposed Two Parameter Modified Ratio Estimators
Whenever one or two auxiliary variables exist, a number of estimators including ratio, regression, product and chain ratio type estimators and their linear combinations have been proposed in the literature. These estimators are improved by using the known values of parameters such as skewness, kurtosis and coefficient of variation of the auxiliary variables. All of these estimators are functions of the ratio, product, regression estimators and their linear combinations; hence, an attempt is made herein to introduce the weighted average of the ratio estimators whenever there are two auxiliary variables available. As a result, two parameter modified ratio estimators with known correlation coefficient, skewness, kurtosis and their linear combinations of two auxiliary variables are proposed.
When the coefficient of kurtosis 21 () X  of the auxiliary variable X1, and β2(X2) of the auxiliary variable X2 is known, the following two parameter modified ratio estimator is proposed:
Using 
and
In general, the estimators proposed in (14) to (18) can be defined as particular cases of the estimator:
For suitable choices of T1 and T2 in (19), the estimators defined in (14) to (18) (1 ) ,
The proposed estimator ˆS
PT Y can be written in terms of 0 e , 1 e and 2 e as: 
The proposed modified ratio estimator ˆS PT Y can be easily generalized to include several auxiliary variables. If X1, X2,…,Xk are k auxiliary variables that are positively correlated with a study variable Y, then the generalized modified ratio estimator is defined as 
Efficiency Comparisons
The efficiencies of the proposed estimators for estimating the finite population mean are assessed with that of SRSWOR sample mean and other existing estimators, as previously proposed. 
From expressions (20) and (5) 
From expressions (20) and (7) 
From expressions (20) and (9) 
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From expressions (20) and (12) (1 )
From expressions (20) and (13) (1 )
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Numerical Study
The performance of the proposed two parameter modified ratio estimators have been compared with that of the SRSWOR sample mean and some existing modified ratio estimators algebraically. However, the proposed estimators perform well compared to the existing estimators only under certain conditions and -for numerical comparisons -they are assessed for certain natural populations. In this connection, two natural populations were considered to assess the performance of the proposed estimators with that of existing estimators. Population 1 is from Singh and Chaudhary (1986, p. 177 ) and population 2 is from Kadilar and Cingi (2009, p. 117) . The description of the study and auxiliary variables for the two populations are shown in Table 1 . The population parameters and constants computed for the two populations are given in Tables 2-4. Y defined in (10).
Based on these comparisons, it is concluded that the proposed estimators perform better than the SRSWOR sample mean and other existing ratio estimators for the natural population 1 considered in this study. Based on these comparisons, it may be concluded that the proposed estimators perform better than the SRSWOR sample mean and other existing ratio estimators for the natural population 2 considered in this study.
Conclusion
This article proposed two parameter modified ratio estimators with known correlation coefficient, skewness and kurtosis of the auxiliary variables and their linear combinations. The mean squared errors of the proposed estimators were derived and compared with that of SRSWOR sample mean, the classical ratio estimator and the existing modified ratio estimators. The performance of the proposed estimators was also assessed with that of the existing estimators for certain natural populations. It was observed from the numerical comparisons that the mean squared errors of the proposed estimators are less than the mean squared error of the existing estimators. Further it was shown that the PREs of the proposed estimators, with respect to existing estimators, range from 101.06 to 6886.27. Hence, the proposed modified ratio estimators are strongly recommended and may be preferred over existing estimators for practical applications.
